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∞∑
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∞∑
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|F(Γ)(x)| ≤ Cε e−(α−ε)[dist(x,Ξ)+dist′(x,Ξ)], )1*
 	  	 
 		 Cε   	  x ∈ Rn  Γ ∈ B(L)  dist′(x,Ξ)
	  	  	
  x 	 	  
  	 	  Ξ
dist′(x,Ξ) := sup
j∈N
inf
i=j
‖x− ξi‖. )1*
: 	
 ‖F(Γ)‖L∞(Rn) ≤ Cε e−2(α−ε)L ε > 0 + 	 
	 F : Γ →
L∞(Rn)   1;
	 ,	 
‖F′(Γ)‖L(TΓB(L),L∞(Rn)) ≤ Cε e−2(α−ε)L . )1*
3 "
    # )1*9 & 	  #& 
  	 #	
Φ(v1 + v2)− Φ(v1)− Φ(v2) =
∫ 1
0
Φ′(v1 + sv2) ds · v2−
−
∫ 1
0
Φ′(sv2) ds · v2 =
∫ 1
0
∫ 1
0
Φ′′(s1v1 + s2v2) ds1 ds2 · [v1, v2] )1*
&      #  & 	K 
  #	
 
 v1 
 v2 %33 
  
#	   #	
 
 F(Γ) 
   
   ) 
@
  
  *9 & 
F(Γ) =
∞∑
i=1
T(VΓi ,
∞∑
j=i+1
VΓj)[VΓi ,
∞∑
j=i+1
VΓj ] )11*
& T(u, v) :=
∫ 1
0
∫ 1
0
D2uΦ(s1u + s2v) ds1 ds2
2
P 
 
&   )H* 
  #   #
∑∞
j=i+1 VΓj  	
 # 	
9
&  
  #& 
  /
|(F(Γ))(x)| ≤ C
∑
i,j, i=j
e−α|x−ξi| e−α|x−ξj | . )12*
>     3  )1* "
9  ξj0 ∈ Ξ   
  x 
 # 
  Ξ >
9  
  G 9∑
i,j, i=j
e−α|x−ξi| e−α|x−ξj | = e−α|x−ξj0 |
∑
i=j0
e−α|x−ξi|+
∑
j =j0
e−α|x−ξj |
∑
i=j
e−α|x−ξi| ≤
≤ Cε e−α dist(x,Ξ) e−(α−ε) dist(x,Ξ\{ξj0}) +
∑
j =j0
e−α|x−ξj |Cε e−(α−ε) dist(x,Ξ) ≤
≤ Cε e−(α−ε)[dist(x,Ξ)+dist′(x,Ξ)] . )1*
+9  

dist(x,Ξ) + dist′(x,Ξ) ≥ |ξj0 − ξj′0| ≥ 2L
& ξj′0    
 
  x 
 #    Ξ9   )1*  3 
  L∞!
 # F(Γ)   	
 #   Cε e−2(α−ε)L
> S  B
    # F(Γ) 
   @  
  
 & 
 & 
  #   '9   
  
   #   )1* >   
9 & 

     D	ΓF(
Γ)δΓ9 δΓ ∈ T	ΓB(L)    
   #& 
 .3 
/
F′(Γ)δΓ =
∞∑
j=1
[Φ′(V	Γ)− Φ′(VΓj)]DΓVΓj · δΓj. )1,*
P 
 
&   	 #	
Φ′(Γ)− Φ′(VΓj)) =
∫ 1
0
Φ′′(V	Γ − sVΓj) ds ·
∑
i=j
VΓi
 &    )H* 
 G 9 & 	 
	   3#
# )1* 
|(F′(Γ)δΓ)(x)| ≤
∞∑
j=1
e−α|x−ξj | ‖δΓj‖
∑
i=j
e−α|x−ξi| ≤
≤ C‖δΓ‖R∞
∞∑
j=1
e−α|x−ξj |
∑
i=j
e−α|x−ξi| ≤ Cε‖δΓ‖l∞ e−(α−ε)[dist(x,Ξ)+dist′(x,Ξ)] )1H*

 G 1,   3

"
 3 	9   )1* 
 )1*  3  #& 
 	
 # G 3 8

 
	  #  #	
 
 F/
‖F(Γ1)− F(Γ2)‖L∞(Rn) ≤ Cε e−2(α−ε)L ds(Γ1, Γ2) )1*

&  

 Cε 3
 
 ε > 09 	    
3

 # Γ
1, Γ2 ∈ B(L) >
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   &  
 #    
  	 	    	    γ ≤ α/2 
‖F(Γ1)− F(Γ2)‖L∞
e−γ|x|
(Rn) ≤ C e−αL dsγ(Γ1, Γ2) )11*
 	 
 		 C   	  Γi ∈ B(L)
3 G
Γi ∈ B(L)9 i = 1, 2 %
	  F3  
 1   
	 
 Nio = N
i
o(1) 
 Nc(r) = Nc(1)   )1*9 )11* 
 &  	 3  
 )1*
>
9 & 
|[F(Γ1)− F(Γ2)](x)| ≤ |[F(Γ1)− F(Γ1c)](x)|+
+ |[F(Γ2)− F(Γ2c)](x)|+ |[F(Γ1c)− F(Γ2c)](x)|. )11*
 
#  @   
   !
   # )11*  #&/
|[F(Γ1)− F(Γ1c)](x)| ≤ |[Φ(V	Γ1c + V	Γ1o)− Φ(V	Γ1c)− Φ(V	Γ1o)](x)|+ |F(Γ
1
o)(x)|.
P 
 
& )1* 
 G 9 &  
#
|[Φ(V	Γ1c + V	Γ1o)− Φ(V	Γ1c)− Φ(V	Γ1o)](x)| ≤
∑
i∈N1c
∑
j∈N1o
e−α|x−ξ
1
i |−α|x−ξ1j | ≤
≤ C sup
j∈N1o
{e−α|x−ξ1j |/4} e−α/2(dist(x,Σ1c)+dist(x,Σ1o)) ≤ c e−αL sup
j∈N1o
{e−α|x−ξ1j |/4}.
+	 3 
      e−γ|x| 
 	 
  e−γ|x|−γ|x−ξj | ≤ e−γ|ξj | 
 γ ≤ α/49
& 
‖Φ(V	Γ1c + V	Γ1o)− Φ(V	Γ1c)− Φ(V	Γ1o)‖L∞e−γ|x|(Rn) ≤ C supj∈N1o
{e−γ|ξ1j |}.
+9 	 
 )12* )& 
Γ1o  
 # Γ*9 & 	  
	   #
  F(Γ1o) >	9
‖F(Γ1)− F(Γ1c)‖L∞
e−γ|x|
(Rn) ≤ CDsγ(Γ1, Γ2) )11*
%
	9  
   
   !
   # )11* 
     
‖F(Γ2)− F(Γ2c)‖L∞
e−γ|x|
(Rn) ≤ CDsγ(Γ1, Γ2). )11*
"
        9 &   ‖Γ1c−Γ2c‖∞ ≤ 1 
9 
C	
9

	  )1H*9 & 
|[F(Γ1c)− F(Γ2c)](x)| ≤ Cε e−αL sup
j∈Nc
{e−α|x−ξ1j |/4 ‖Γ1j − Γ2j‖}.
,
+	 3 
      e−γ|x| 
 ( 
  	3	  x9 & @

	 
‖F(Γ1c)− F(Γ2c)‖L∞
e−γ|x|
(Rn) ≤ C e−αL Dsγ(Γ1, Γ2). )111*
  )11*9 )11* 
 )111*  3 )11* 
 @
   3# # G 1H
 
& #	   &   
  #  
 # P(L)
  	 	    	    	 
	 F : P(L) →
L∞(Rn)   1;
	 ,	   	   	   		 
‖F(m1)− F(m2)‖L∞(Rn) ≤ Cε e−2(α−ε)L ‖m1 −m2‖L∞(Rn)
‖F′(m)‖L(TmP(L),L∞(Rn)) ≤ Cε e−2(α−ε)L
)112*
 ε > 0   	  Cε    ε 	   	  L mi ∈ P(L)
/    	  TmP(L) 	 		  
 	 P(L) 	 	 m!
+   0 ≤ γ ≤ α/4  
‖F(m1)− F(m2)‖L∞
e−γ|x|
(Rn) ≤ C e−αL ‖m1 −m2‖L∞
e−γ|x|
(Rn) )11*
 C   	  L  mi ∈ P(L)
"
9   
 #    #&    # G 1, 
 )1H*

 F3  
 1
   %	 
 
	9     
  K	   #  F ∈ Ck(P(L), L∞(Rn))
#  k ∈ N 
  
  #   )112*  +9  & 
e−γ|x|  
 F3  
 1 
 G 1H 
  3  e−γ|x−x0| 
  # 


 &   	
 # &  3  x0 ∈ Rn >      )11* 
&  &  e−γ|x−x0| F3  
  
     )11* # 
 & 
#	
 
 θ # 	K 
  .3

  & 
! 	 	  "	  	
	
"
    
9 & 
 
	  	    
 # P(L) >   3 9
& 
	   #  # 3A Pm : [L
∞(Rn)]m → TmP(L) &  3 
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 	 
 
 # 
	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 > 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  #& 


  	 	   	   0
	 $     
	  L
 
Γ ∈ B(L) 	  	     
	  ψ¯ij(Γ) ∈ C∞(Rn) i = 1, · · · , k
j ∈ N 
  	  	   )*
|∂pxψ¯ij(Γ)| ≤ Cp,ε e−(α−ε)|x−ξj | )2*
H
 	  		 	 
(ψ¯ij(Γ), φ
l
Γr) = δil · δjr. )2*
+ 	  
	   1;
	 ,	 	  
	 	
Γ  	 
   		  
|D	Γψ¯ij(Γ)(x)δΓ| ≤ Cε e−(α−ε)|x−ξj | ‖δΓ‖l∞ )2*
 	 
 		 Cε    ε > 0 	   	  Γ ∈ B(L) i j 
x ∈ Rn
3 G 	 @. j0 ∈ N 
 ( #    #	
 
 ψ¯ij0  
  #
ψ¯ij0(x) =
∞∑
j=1
k∑
i=1
aijψ
i
Γj
(x) )21*
& aij ∈ R   	
(
&
 K 
 +	 3 
 )21*   φlΓr 

	 
  
   
 )2* 
 )2*9 &  
  #& 
 
# aij/
alr +
∑
j =r
k∑
i=1
aij(ψ
i
Γj
, φlΓr) = δj0r. )22*
   9 # 	K 
  L   C	 
  
 l∞ 3  	
 C	 	 


   	 
 3  #& 
  /
|aij| ≤ 2 e−(α−ε)|ξj−ξj0 | . )2*
"
9  	  
	  
& 	
(
&
 bij := a
i
j e
(α−2ε)|ξj−ξj0 |
&   @ 
#& 
 
 # )22*/
b + Bj0
b = lj0 )2,*
& (lj0)
i
j := δj,j0 
   
 3 Bj0   @
  
(Bj0
l)lr := b
l
r +
∑
j =r
k∑
i=1
bij e
−(α−2ε)(|ξj−ξj0 |−|ξr−ξj0 |)(ψiΓj , φ
l
Γr). )2H*
 
& 
 9 	    )*9 & 
e−(α−2ε)(|ξj−ξj0 |−|ξr−ξj0 |) |(ψiΓj , φlΓr)| ≤ Cε e(α−2ε)|ξr−ξj | e−(α−ε)|ξr−ξj | = Cε e−ε|ξr−ξj |
)2*

9 
C	
9 	  G 9
‖Bj0‖L(l∞,l∞) ≤ C ′εLn e−εL . )2*
>	9 # 	K 
  L09 ‖Bj0‖ ≤ 1/2 
9 
C	
9 C	 
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 C	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 l∞ 
  	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 b  @ ‖b‖∞ ≤ 2‖lj0‖∞ = 2 & 
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 )2*

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  
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 
  )2* 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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9
|∂pxψ¯ij(Γ)(x)| ≤ 2Cp
∞∑
r=1
e−(α−ε)|ξr−ξj | e−α|x−ξr| ≤
≤ 2Cp e−(α−ε)|x−ξj |
∞∑
r=1
e−ε|x−ξr| ≤ C ′ε,p e−(α−ε)|x−ξj | . )2*
>	9 )2*    @ >  B
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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 
 ψ¯ij & 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3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
Γ
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  )2* 
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 C	  3A Pm/
Pmv :=
∑
j∈N
k∑
i=1
(ψ¯ij(
Γ), v)φiΓj )2*
& m ∈ P(L)9 Γ = [V]−1m 
 v ∈ L∞(Rn)     "
9   #&
   # )2* 
  #  φΓj       # VΓj &  3 
Γj9 
Pmv ⊂ TmP(L), ∀v ∈ L∞(Rn).
+9 #  
   
 )2*9 &  
#
P2m = Pm, PmTmP(L) = TmP(L). )2*
>	9 Pm   
  3A 
  

 3 TmP(L)
> #& 
  &      3

 #  3A
Pm 
 m 
  
     
 	 #   

  	 	 	    	    	 .
	  Pm  
    	  m ∈ P(L) : 	
   1 ≤ p ≤ ∞
‖Pm‖L(Lp(Rn),Lp(Rn)) + ‖P′m‖L(TmP(L),L(Lp(Rn),Lp(Rn))) ≤ C )21*
 	 
 		 C   	  m p  L / L    ! +
 v ∈ L1b(Rn) 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Γ)aj(j0, Γ) = δr,j0 , r ∈ N
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∑
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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e−γ|x|
(Rn)) )2*
 ε > 0   	  Cε    ε  ‖vi‖L∞(Rn) i = 1, 2 	  
	  	 

	 

  mi  vi
3 "
9 ( 
  
 	
 )2* 
  #  ψiΓj   
A	
C	 
9 &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∑
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∑
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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 3#   
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≤ ‖m1(t0)−m2(t0)‖L∞(Rn) + K sgn(t− t0)
∫ t
t0
e−K|t0−s| ‖ f1(s, ·)− f2(s, ·)‖ ds
)1*
  t  
 		 	 m1  m2  
1
> 3# #    
   
  -
&  
C	  .   

>  
   
%
	9  #  G 3 8 
 
	  # f  
 &  3  9  3  9 (
&

‖ f(t,m1)− f(t,m2)‖L∞θ (Rn) ≤ K‖m1 −m2‖L∞θ (Rn) )2*
#  &  #	
 
 θ # .3

  & 9 
 
   
	
G 3 8 
 
	  # 	 
  
 &  3
 
 	 θ   	 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e−K|t−t0| ‖m1(t)−m2(t)‖L∞θ (Rn) ≤
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∑
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∑
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√
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∫
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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‖mN −m‖Ce+γt (R+,Xb) ≤
γ0
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∞(Rn)) ≤ γ0
γ − ε− γ0 supt∈[N,M ]{e
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    #	
 
 m0   @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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∂tv0 + A0v0 + Φ
′(m0(t))v0 = H(t,m0(t), v(t)− v˜(t)), v0(0) = W(0,m0(0)) )H2*
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 m0 = m0(v˜)   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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‖v − v0‖Ce+γt (R+,Xb) ≤ Cδ + C1γ0(1 + γ0)ν )H2*
 γ0 := Cε(e
−2(α−ε)L +μ+ ν + δ) γ > 2γ0    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≤ Cγ0(‖v˜1(t)− v˜2(t)‖Xb + ‖m0(v˜1)(t)−m0(v˜2)(t)‖Xb). )H22*
>
9 #   B
 v¯(t) = v(t)− v0(t)9 & 
∂tv¯ + A0v¯ + Φ
′(m(t))v¯ = [Φ′(m(t))− Φ′(m0(t))]v0(t)+
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  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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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 @  &  T∗ = ∞*
"
  9  .   A # )H* 
  
 
 # u˜(t) ∈ UL′(t)
# t ∈ (τ, T∗) 	 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& C 
 γ > 0 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  /
‖w‖
W
(1,2l),p
b (R
n+1)
≤ Cu‖h‖Lpb(Rn+1). )*
%  Htr ⊂ W (1,2l),pb (Rn+1) # A  # )*    )	
 #* 3  )!
A*   #     	

‖Htr‖
W
(1,2l),p
b (R
n+1)
≤ C1Htr )1*

  A u ∈ Htr   3  
  3   

 Cu  

)*    
3

 #  
   # u ∈ Htr )Cu ≤ CHtr*
 	 >  @
  
 #  3  A   C	 
  

 
    
 	
 #  
 "
 3 	9     
  K	 
 #    @
  
    
3

 #  
   #  .3

 p 
& 3 8 
     @
  
  
 #  	 
   ) 3!  3  *  
 "
 
   9  

 	
	  
	 9  #	
 
 ∂tu 5
 ∇xu & 

  (
 # C	 
 #   
9   	 #  
 33 	9
 
 C	 
 #  @
 ! 
 
       #  
  

! 
 
 )9  
9 @
 ! 
 
* >  
   @ 

# 3   8 		  
 .3

   x →∞ 6 	9  
C	 
       #  	  	 !3	 		 
 
 

 
@
  
 3	 +9 &  
 (
& 
 
 .
 
 # 
3   #   >    
 & &   	 

  
  3!  

!
	  & 	   .  

  
	   @
 ! 
 
 
> 
.     
  
 &
 3   
    #
 3  A
  
 	 #	 )*  	  	    	    
	
	.
	 u ∈ W (1,2l),pb (Rn+1)   
  	       	 
   	  	    Vδ(u) 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  	 	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≤ Cε edist′(ξj ,Ξ) e−2(α−ε)L . )*
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 	 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∑
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∑
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∫
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  3/∫ ∞
0
[g1(x).A0g2(x)− A0g1(x).g2(x)] dx = K0(g1, g2) := −[g1(0)g′′′2 (0)−
− g′1(0)g′′2(0) + g′′1(0)g′2(0)− g′′′1 (0)g2(0) + 2g1(0)g′2(0)− 2g′1(0)g2(0)]. )1*
P 
 )* 
 )1* 
  #  A0 e
λx ≡ 09 & 
(V (· − ξ), A0V (·)) =
=
∫ 0
−∞
V (x− ξ).A0V (x) dx +
∫ ∞
0
V (x− ξ).A0V (x) dx =
=
∫ 0
−∞
V (x− ξ).A0[V (x)− Re V0 eλx] dx+
+
∫ ∞
0
V (x− ξ).A0[V (x)− Re V0 e−λx] dx =
∫ 0
−∞
A0V (x− ξ).Vr(x) dx+
+
∫ ∞
0
A0V (x− ξ).Vr(x) dx−K0(V (x− ξ), V (x)− Re V0 eλx)+
+ K0(V (x− ξ), V (·)− Re V0 e−λx) =
∫ 0
−∞
A0V (x− ξ).Vr(x) dx+
+
∫ ∞
0
A0V (x− ξ).Vr(x) dx + Re{V0K0(V (x− ξ), e−λx− eλx)} =
=
∫
R
A0V (x− ξ).Vr(x) dx + 2Re{V0λ(V (−ξ)λ2 + V ′′(−ξ) + 2V (−ξ))}. )2*

+9 	  )1*9 &  |Vr(x)| ≤ C e−2α|x| 

|A0V (x− ξ)| = |f(V (x− ξ)| ≤ C e−2α|x−ξ| )*
>#9
|
∫
R
A0V (x− ξ).Vr(x) dx| ≤ Cε e−2(α−ε)|ξ| ≤ Cε e−4(α−ε)L .
>	9 	3    #  e−4(α−ε)L9 & 
G(ξ) = 2c−1 Re{V0λ(V (−ξ)λ2 + V ′′(−ξ) + 2V (−ξ))}. ),*
	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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 
 V (x)   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 3
  G(ξ)    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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& V (−ξ) = 1/2[V0 e−λξ +V¯0 e−λ¯ξ] )	3    #  e−2α|ξ|*9 & 	 
V (−ξ)λ2 + V ′′(−ξ) + 2V (−ξ) := V0 e−λξ[λ2 + 1]+
+ 1/2V¯0 e
−λ¯ξ[λ2 + λ¯2 + 2] = V0iβ e−λξ )H*
& &  	  λ2 + 1 = iβ >	9 	3    #  e−4(α−ε)L9 &

G(ξ) = 2c−1β Re{iV 20 λ e−αξ−i Imλξ} = M0 e−α|ξ| sin(Imλ|ξ|+ φ0) )*
& M0 = 2c
−1|V0|2β|λ| = 2c−1|V0|2β
√
1 + β2 > 0  # β = 0 
 φ0 ∈ R   
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9 	3    # 
e−4(α−ε)L
F(ξ) = M ′0 sgn(ξ) e−α|ξ| sin(ω|ξ|+ φ′0) )1*
& M ′0 > 09 ω := Imλ = 0 
 φ′0 ∈ R > 	 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e−2(α−ε)L*
d
dt
ξj = M
′
0[e
−α|ξj−1−ξj | sin(ω|ξj−1 − ξj|+ φ′0)− e−α|ξj+1−ξj | sin(ω|ξj+1 − ξj|+ φ′0)],
& j ∈ Z 
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 3	 Vξj 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∂tu + (∂
2
x + 1)
2u + β2u + f(u) = μh(t, x), f(0) = f ′(0) = 0 )1*
#  h ∈ L∞(Rn+1) >
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  #  [e−2(α−ε)L +μ]2*/
d
dt
ξj = M
′
0[e
−α|ξj−1−ξj | sin(ω|ξj−1 − ξj|+ φ′0)−
− e−α|ξj+1−ξj | sin(ω|ξj+1 − ξj|+ φ′0)] + μR(t, ξj) )1*
&  R(ξ) := −c−1 ∫
R
h(t, x)∂xV (x− ξ) dx
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  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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 M ′0 = 0 )& 9  @  #  .3
 

&	 
   
  
 
 
  3	  #	  #  3!
 * > #   #C	
 ω = 0      3
 # & #&9
  
.  

 
	    
  
  
  
 8 7 - 
8	!G
	 C	!
 

!"   G 	 
   #& 
 3/
∂tu− (1 + iκ)∂2xu + γu + uf(|u|2), f(0) = 0 )1*
& u(t, x) = u1(t, x) + iu2(t, x)   
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.!	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  G := R1 × S19 Γ := (ξ, φ) 

(T(ξ,φ)u)(x) := eiφ u(x− ξ), φ, ξ ∈ R )11*
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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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 3	 (u, v) := Re
∫
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u(x)v¯(x) dx
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 V (x) 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 V (−x) = V (x) >
9 
	
 )*9   	 
 
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 3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   x→ ±∞/
V (x) = V0 e
∓λx +Vr(x), x→ ±∞, & λ :=
√
γ
1 + iκ
)12*
&  λ = α + iω9 α > 0 
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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 
φ1Γ(x) := − eiφ V ′(x− ξ), φ2Γ(x) := i eiφ V (x− ξ). )1*
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 Π(Γ) = Id +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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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 φ
1
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
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 L∗VΓψiΓ = 0* 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 	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ψ1(x)    
 ψ2(x)   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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
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 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 (φ1, ψ2) = (φ2, ψ1) = 0
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 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  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ψl(x) = (±1)lΨ¯l0 e±λ¯x +ψlr(x), x→ ±∞ )1,*
#  Ψl ∈ C 
 l = 1, 2 % 
  >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  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F l(ξ, φ) = Re{eiφ
∫
R
V (x− ξ)A0ψ¯l(x) dx}, l = 1, 2 )1H*
&  A0 := −(1 + iκ)∂2x + γ "
 
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#∫
R
V (x− ξ)A0ψ¯l(x) dx = (1− iκ)Ψl0{V (x− ξ)∂x((−1)l eλx− e−λx)−
− V ′(x− ξ)((−1)l eλx− e−λx)}∣∣
x=0
+ O(e−2α|ξ|) )1*

9 
C	
9{
F1(ξ, φ) =2Re{(1− iκ) eiφ Ψ10V ′(−ξ)}+ O(e−2α|ξ|),
F2(ξ, φ) =2Re{(1− iκ) eiφ Ψ20λV (−ξ)}+ O(e−2α|ξ|).
)2*
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F1(ξ, φ) =2Re{(1− iκ) eiφ Ψ10V0λ e−λξ}+ O(e−2α|ξ|),
F2(ξ, φ) =2Re{(1− iκ) eiφ Ψ20V0λ e−λξ}+ O(e−2α|ξ|).
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F1(ξ, φ) =M10 sgn{ξ} e−α|ξ| sin(φ + ω|ξ|+ θ1),
F2(ξ, φ) =M20 e−α|ξ| sin(φ + ω|ξ|+ θ2),
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d
dt
ξj = M
1
0 [e
−α(ξj+1−ξj) sin(ω(ξj+1 − ξj)− φj+1 + φj + θ1)−
− e−α(ξj−ξj−1) sin(ω(ξj − ξj−1) + φj − φj−1 + θ1)],
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dt
φj = M
2
0 [e
−α(ξj+1−ξj) sin(ω(ξj+1 − ξj)− φj+1 + φj + θ2)+
+ e−α(ξj−ξj−1) sin(ω(ξj − ξj−1) + φj − φj−1 + θ2)],
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d
dτ
Y =− e−α(Z−Y ) sin(ω(Z − Y )) + g1(τ, Y ),
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Z =e−α(Z−Y ) sin(ω(Z − Y )) + g2(τ, Z)
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